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(54) CLOCK RECOVERY CIRCUIT 



(57)Abstract: 

PURPOSE: To output decision point data without slip of a 
recovered clock signal even when a fixed clock sampling 
demodulator uses the consecutive mode by operating an 
interpolation circuit for the same period as that of a symbol 
clock of a reception signal. 

CONSTITUTION: A clock phase detector 50 inputs an output 
signal of a nonlinear processing circuit 8 and a fixed clock 
signal to calculate an estimated phase difference between the 
symbol clock of the reception signal and the output of a phase 
generator and outputs the output of the generator. A decision 
point detector 51 generates an interpolation start pulse and . 
decision point phase information from the output signal of the 
detector 50. A shift register 52 is operated by a signal from a 
fixed oscillator 3 to store an A/D conversion value of Ich, Qch 

signals subjected to quasi-synchronization detection. Furthermore, an interpolation circuit 53 
inputs the timing of a decision point being the output of a clock phase estimate circuit 102 
and phase information and fetches the A/D conversion value in the inside of the register 52 
and obtains the decision point data of each symbol by the interpolation calculation. 



m 

CO 





LEGAL STATUS 



[Date of request for examination] 



16.05.1996 



[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 
[Date of final disposal for application] 



[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



[Patent number] 
[Date of registration] 



3003826 
19.11.1999 



Copyright (C); 1 998 Japanese Patent Office 



(19>B*ffl«Wf (J P) (12) & |8 *|# 1^ ^ 3* (A) 



#HFP6-232933 

(43)&MB Tflfc 8^(1894) 8 



(SDlntCl. 5 
H 0 4 L 27/22 
7/027 



C 9297-5K 
7741 -5K 



F I 



H 0 4 L 7/02 



(22)tMB 



WBPF5- 168832 

5 ¥(1993)7^8 13 



(31) &ft1i£$g#^ *|®¥4-331682 

(32) £5fcB ¥4 (1992)12^ 11 B 
<33MSftffi±«B B*(JP) 



$£2S* 9 OL (±28 1) 



C71)tf5SBA 000006013 

C72)»S» 5^ £tt 

HfcSSJI|»«Mrrff*llftETl 1 # 1 ^ -m 

C74)«3fflA #S1± 4felJJ (fl-2 45) 



(54) C %9J ©45 W ] * a v ? PJ^IhISJS 



(57) [SM] 

•5 C t asurfBfc 7 n y ? ff £|5lB8£ft*. 

ffifltt £ s SfWf "> > /u • * o : y * £ a> 

o * >r i > /iff a i (ifflffl n fc&atfrt-s*By*(fcffi 

ffiSIUSS 1 0 2 it, ? n ; y ? fltlHf j£@&<Otfl?JfSS-4' 
A#U ->7 h u-^^ 5 2 7!>>6A/D^lfc(iI&Bjt l 'J& 
*IIIWcJ:o-c*ilS#.7*-^S:Jimu, ffi^-f5rt« 



h 3 



8. 



'5A 



It a 



5 



3.1* 

a « 



a 



t--Q 




±ESW(f -too -» * ^ * o -y ? t , ±EBS 

, ±E3*flr it *«^> ^fiiffi^i-iffl 
±ErtifWW-©tt. ^wtctt, ±tasff ft 

■c. 

>.E7 y^EIB&tt, sp^WC«flES(tft^C/ 
> tf;u ? D ; y ? (DplWl t IBJ-OHJW-CWflsf 5 - 1 

I 3 ] !S*rR L Ett<0 ? n ; y ? *@Klc*>*v ^ 

WEiisJftBfeai^awm^ft^srA* u BdE^ft iff- 

18***4 ] fSB^^goO^ n y ^FI±lHlKJC*sv^-C, 
if>7';u$tLfcCOS/S t Nftt (± 1, 0) fc&th. 



iff II ¥-6-2:5129:;:; 

±E&W^t . 4 fg*- /<— ^->^$tbtCO S 
/-SINfi (±1. 0 ) £ Sr-tft-PftSUflhrS Hi 2 o> 

±E^ 2 n,$Iftt.l: smjSS*S:.*BlS-rs 'J" PR 
t. 

£a tr - 1 i 1" 5 ? ° y ^ F? 
[ W*« 5 ] «M8S«/i ^ a - 7 ? R4l§lKJC*iV ^ "C . 

lcE:t$HT^5 'J a y 9 S4SlKlC*i^-C, 

^.\%\%%<r>yy^^ hti0 4f$wj§li»Jticc-^--'<— 

nutEWfc^l&c/) .^/t&Biai-S u^<^^ffi-m> , 

fr&tf C t 5 ^ a -y ^ 

[ffijftiR 9 ] |»*« 4 *fctti»jR« 5 *^tt2if;-km «i 

BSE^ft^-ett. 



[0 0 0 1] 
10 0 0 2] 

l'Ut%s»&Wi] II 2 4 it, "±T < *S9 a y 

ttf*iifI^ftWW3fi«#. SAT90-31 (199 
0-11) iC^SftTV^tfcifcco.* o y ? ff±EI(&&5* 

[0 0 0 3] H2 4JC*JV^-C, WRIJWttiftSixfclclu 
QcMf AtWPI, 2i»<bA?j£;fii. 
^3 it, Z<D&m&>Bi&?*y? , tft&^> A/D£ ■ 

Ich, QcMf^^A/D^1-?) 0 6. 7f4A/D*» 

^-fex^^eii (JWT, RAMtf 9) T-*)5o -^Lt, 
RAMI £ RAM 2 t A^, 2 S— h R AM 1 0 0 A 2 fl¥ 
JjjcStl/O^, -<02#— hRAMl 0 Oli, ^CO^IC 

[0 0 04] 8 it, A/D'£&S*lfc I ch, QchfTg-S: 

.7] U SffW^-<75-»'-J-^^ n s' 9 ©fitBSr&fctS-f-S ? 
a ? 6tW1^HiS-e*> 9 , 10 111. ^JF^SIhISS 8 

«&£l3B&-e*> -5 , * , 1 0 it 9 p y * fiCffiflt/t @S§ I 
OlOlilWi. 2/1?— hRAMl 0 0(DttiMi^t 
frbWMttX L XW&M.?- 9 ZttitrTZ If ttJIWIIIBS 
11, 1 2J4rtffl4ltni]$ixfc I ch, Qchf—9 

[0 0 0 5] 132 5(3, 122 4 <0#»JfciiD«B» 8 <Ol¥ 

[0 0 0 6] H2 5lCjo^-C, A/D^&Sftfc I ch, 
QchflH9f4, A^2 0> 2 1 LTX^S4x5, 
A^ Sftfc-tiiWOffiT-S-tt. SB- 2 filsltt 2 2 RtWB 

z:2.^[h!ss2 3icj:o-c ; &ix-en2*$nSo c:ne>» 

P (n) = ( I (n) ) 2 + ( 
(n = 0, 1, 2, ■••) ddT', I (n) , Q (n) 
it, ^rtl^-^VT" > ^n# ; %ij n iCiott-S A/D^&S 
ttfc I ch. Qchff -f-Sr-nl-, 
[0 0 14] #»^»^88fiDUi;*jffi-§-P 
(n) (4, ?n**fiffltfeffi£9<OA;ftM^-3 0^P>A 

D e (n) =P (n) XCOS 
D s (n) =P (n) X S I N 



2 SiHUS 2 2 fttf 2 3 coffl^flr^tt; *3W5 2 4 M.t o 

Tto#$ti5, zwiJu-ISfeStttts^JS^ 2 5 l -cm 

[0007] 0 2 6 it, B24ffl?ny ^ffiffiKtl'rBS 0 

[0008] El 2 6 ic^^r. 3 o it, imBXtmw 

8 <D\&MmtXt)$foZ> A^H^r-C*) 9 . 3 1 CtMft 
««B3 OttJfi 9 n y ? fif-SrAfif-S * ° y * X>J*B 
=rXfoZ> n \mwm*2it, BJESSfi»3«Z)^i:i-y'!' 
ft °rt*S)j^ L . ^ ta y .■{'jSIJSl^'filflnf!. ( ~ 

2nttlit-K^+K) ^ffl^7i-5„ COS/ S IN jlji 
J^8±g 3 3 Ct, (fr.ffl "1B±§I 3 2 <75itJ.^ (giCffi 3 'I C 
OS, S I U'DrnZZfoZ'tlltifil-Zo A.77^T-3 OA' 
e>A^$ttfc(S-»i:. COS/S I Njfe«^^>ll'i..^ 
flHj-e*)5COS«. SINffiitt. SB-3ftlHS:5 4. 

»-«iHl3 6, SBrJl#«3 7tt. ±E«)«-^»f) 

ffi^-f-5«Sr 1 ^ n -/ hfia^fi. 
[0 0 0 9] im IHS.SS3 8«c, iffi^-R^-^xftt 

> #';u ^ a -x ^ t , f»/-.ffl:3g^§5 3 2 oOtMliE t c^d/Lf'A 

3 9 5raD-CUi^/$^S„ 

[0010] z.(D%%;<r>9 ny? S^B^Sbtt- -"^ ^ 

[0011] A^S-r 1 . 2 KXfl zfrztmm®®. $ 
I ch, Qchft^ti, Sff m^H^«S^ 3 <r> '/ a •:/ 
^ff ^-C-A/D^m$tL-5, CWR, @S38JISg:w)?J5 

ZfoX^^nX'hZ),, 

[0 0 12] A/D$«4$*tfclch, QcMt*»4. 
2 ^ft $ tl, -*H2*-hRAM10 0C. (lli'J; 

^@8S 2 2, 2 3 "C 2 T5 $ HX t"h , .ftllHS 2 4 -'Jjll W 
JJPIMSRP (n) ^i±S:77$tL5, Ctl^ifeL/^ l) 
cO^'K (1) -C*>5, 
[0013] 

(n) ) 2 (I) 

^ $ ix, 2 .5*6 $ ti-T . COS/S I N «aff-38^ : . '.B'" 1 1 i 
Mt^XhhCOSm.. SINlltt, ^-&L>*lTv ".<-') ilj 
IMS 3 4, 3 5 $ tlJi/.T<75 D c ( n ) , D 
s (n) £tl:',tl1-3, 
[0 0 15] 



Ik 




;n) ) 



Ci) 



( n = 0 , 1 , 2 , 



fl . . f.^ —9 tt /My 



(4) 



(N : tf-VT'/Ufc) (n = 0, K 2. -) C 

;t-. 0 clk (h) ti, 2 r.inm&X'ih*) . ^<d^% 
•5fIf3O50 clk (n) <2 jti/j:5. 
[0016] jff-fctf&ZcoaKMS 3 6.3 7 tt-tfl-P 

L-l 

S. =SDe (k) 

k = 0 
L-l 

S, =SD, (k) 
k = 0 

&SH-JHS3 8H:, ±ISS C , S s *-A.^iL, Sffft 
tf'/U p : y 7 £ . (£tB3S£3& 3 2 oOtti^7ffiL i tO 
Itt^Effi* 0 o ( r a d ) £tl-g L , ttWirrf 3 9 id C 

S corap =S c + J S s 

zn&f. 0 O tt&it-e^stis, 

0 O = a r g (S comp ) 
(OS0 O < 2 jc) OS 1 ?, CO(fl[|atHS*3 

JBRft-C. ««:7-y3i*lft (EJIT, DFTif ^) * 
ffi \ £ff »■§■<& * o ■? 9 jj£fc<Dfifctttff «£flKi^S, 

[0022] rtmaiiiiB ion, * b 9 \&$wm 

h RAM LOO e>iT.fcft*Sr*BW L , 
{■r^** YtoM0>X&t£t<<*x> h£) icfc»t4*$r 

2 */N • i ^9 0 <2 ;r/N 
fcfc'U i :0^i^ (N-l) oDgSffloKfc 
-000$. 2#— h RAMI 0 0 izWz.htltz'f— #<Dm 
» tK/U g <DWfe£.<Diiffl 8 D ( n ) te&i&C.^-f d£Il 

N • m + .i ^ 0 D (n) • 
(m=0, 1, 2. •••) fdfc'U N • m+ (i+1) ^ 
L-l 

rtWR^ElKl 0«, m-»#'^ g<75 I cli, Qch 
-ttl-t'^^lJE^.x-^ I (m) , Q (m) <Sr*IHB]"C# 

I" (m) =1 (N • m+ i ) 
I + (m) = I (N • m + i + 1) 
Q" (m) =Q (N • m+ i ) 
Q + (m) =Q (N • m+ i + D 
*LT, ZfccOiCSrfflV^-C, WfoiST*-* I (m) , Q 
(m) iWULxmirtZ. 

[00 2 7] H2 7(j:, t chJCOV 'XWrfi'M}M<nif?M£ 

I (m) 

= { a ■ I " (m) + b • I + 
Q (m) 

= { a • Q" (m) + b • Q + 

ZZX\ 

a = 2 tt/N • ( i + 1) - 0 O 
b = 0 o -2 ;r/N • i 



[0 0 17] 



(5) 



(6) 

[0 0 18] UT, 0 0 Wl+Jf^&^r^t", 
[0 0 19] ST. S ( . cimp &, RStlJ^llttt 

[0 0 2 0] 

(7) 

[0 0 2 1] 

(8) 

[0023] *1\ rtWWIWiaK i o tt, tiJ£fSr.fl]$8 0 

0 «fc f; 2 h RAM I 0 0 (Cgx.ibtbT^-5ff 

[0 0 2 4] 

• ( i + 1 ) ( 9 ) 

s>L)kx~foZ>, 

[0 0 2 5] 

m+ ( i + 1) (10) 

#■5 2 tf— h R AM 10 0 A^WTWi'l-'/) I <: 

[0 0 2 6] 



(II) 

[0 0 2 8] 

(m) } / (a + b) 

(m) } / (a + b) (12) 

MS— 9 I (m) , Q (m) S:ttl^-=J-«, 
[0 0 2 9] COIB, iNWiajlHlK L Oa5*BR5]«/)tJ/)!w 
9 Hf— I- r a n.i i n n -mCs iTv; n m-H-T'-*— *ir>flH*/'-t-;i>3iTi 



(5) 



[0 0 3 0] £LL, y^'yVv'xWl iikfitlfMll^o^-CSa 
[0 0 3 1] 

mwmm txot f saw] ±tan 24. 25, 2 

6, 2 7ICjfp$*fCV^5Wl<Z)1J6*«>^By^S±lHHS 

tt, {mw&?&<D&Mt b gff ft #</> -» n y * 

.^ft %(r>mm t k o -c l * o 

[0 0 3 2] 0:£t). 1£*<&*n y *«£II]KCJ3tt5 
[0 0 3 3] ffco-C, gfS ft-§-(7)-»*^^ cy^fi. 

£tt±E<A$:€&ffi£o&(fcis*«-et * < * 9 , 

[0 0 34] *R38Wf±. ±ERH«rtt?Hf SfcfcCfc 

> ^f 5«H3§IC*S<^-C\ igitt*- K<0»£"fe 
By? <©* y y 7°&£f 3 C t * < » nfeg.?- 
9 &ttl;frf 3 Z b i^mte 7vy9 ff£@8S&'i4£ C b 

[0 0 3 5] 

iHUS&WJfef 5 fc*oO#ia] ±SlBHH4:W^r 5 fc* 
y 9 S^ESgtCjoV ^T, LfcSfl" ft -5§-*r@£ 

gifit y^m^wm-t^wm^t , ±es» 
ft **»e> * a : y ^^^^^^1-51^^^®^ t , ± 

JtErtitflffira^att* ^fl'-ji^ ±e 

gif ft -5§-c»> tf'"- l^-oOiilWl-C'Sjf^fS - 

b f -5 9 a -y ^ff±ElK-C*>5, 

[0 0 3 6] ±ElKH&W!&f St***:. 19*5 2 E* 
W*fgffl«, 8iJ#*S 1 Ett<Z>* a y ? S^IHSSlcjo^ 



> 7"vKiiiT^:m#Sfci?f ffl $ ti-O ^ ^ >^ fl^r A ij 

ft #W ■» ^ ^ o v i P-CiJl»l ■t'ifilj ' 5 

[0 0 3 7] J;SESRJ®^«l9ii-5fc«)Jc. «fjJt*S:}|Ei|S 
<o*38Wtt. W**n i i&Bcto? o : y ^ ff±lHJgic:|;.;i - 
T. rtJSEllsJjUKjaai-mrota^i^firA^L, iimiTlI'XIS 

* £ , ±s£^iffi®7 i- /U^OhtltlJf 5 ^>JJ«/u ^ i.< ••/ 
if 5 7 a ; y ^ |if±[ElK-C*>5. 

[0038] j;sesi!ffl£Wifcf afcfcic, «* J fi4iietiK . 

DS*UfciPraWfei«t i S[tflr#-*^»»«Bif 
^Sl¥f^t , . hBB^I'wSUFS^a i » 4 (Sf</)J?i|flS 
jgr-Cf— ^>7'^iiMzCOS/S I Nfil (± I , 
0 ) t &zni t ivmi-5>%%¥® t . ±ES»J!i^lc 
J; -5 &&WL®&&*mtirZ ¥*Dffc¥® i » ±E^ : I''^ 
4»f-^<--^>^u$tLfcC0S/-S I N 
K(±i, 0) btZiirnijUM-r ifS2<DmW^ 
t . J.-.IESS 2 wjRW-T-PftC ct 5*HtiB**An}|if S^llW 
i , *- a tr 3. t '5rWiS i: f 5 9 & y ? Pf ±WfrQ fo 

[0 0 3 9] ±.fflm£M&rfZK.lt>C |»*iH5i!ii 

->>ti'L i/- h oo 4 fgfiQHRft-C5E2JcaJRf 5.114K# 

h co 2 fg(7.)jil?(iti:-r'??:./r.lcSfe/^S i lte -t'O^.'li^ 

«ifctt-CR*S/#5tef 5 2 060^F#!xitE/ T P^fk 

jfiift-C*SlciBWf 5 W, 2 ooStR^-J!!?: i ; - ^ 

»»i:f -5 ^ n -y ^iT-'J-HK-C^S. 
[0 0 4 0] .kKSRSi&Wftf SfcWc. it^B.iiit 
co^lg W IS s Si^ ? b : y ^ pfdiElelSS icjo ^ 'C, A / 

d $m Ltcm\mm'%im%mmtmi"2> mm 

> ^fyu u- hco 2 (!5w]?ljffi|8c-eS<E/^RGf 5iR I '» 
R(s/^Jx*g^S > . I-.EIB I coRli/^RiiE -f-®'/ ' 1 1 1 
^ (S^<o¥J5MES:*f> 5 ¥i*Jfb¥® i » ±E¥^J It m 
oiU.77^-ur;f fSfH ^•/> •» u~ K<0 2f?ff.))i , W.!ifc 
■CRfts/l|55i«Kf -5^ 2 nfm/ftfcfc&Wi b , it ,"?tf 



/7 -rs +- Z. 



(6) . ^3^6-2329:;:; 



[0041] ±a5Bussr«»-r5fc4t>c mxmimm 

<D#mmiX m#Jg4jJ»ib!B#S6 *T?lcE*£*i/C^ 
5 * n y ? ff ^.[HlSSiCiol ^X . fift ff 

S?p y7W£M&XtbZ> 0 

[0 0 4 2] ±ERfflSrW*f5'fc*JC, M#58 tSUlfe 
<B#-5S9! li. Iff jftJR 4 * » ?> a*S 7 U: IE* $ *l/C 3 * 
n y ^ff^Hli&icfci ^t, fflfe¥^ft:#^oO 

[0 04 3] ±E»H*W*1"5fei<)lC % S|*il 9 Eft 
B!#>!t4 t5>6s»*JS8 JCEttSftT^* * 

i^^tttU¥8i , ±E t--</u 

y*W±II!!S-e;fe5. 
[0 0 4 4] 

mm w*iRiEii«^oy^s^iai&-ci4, 

n y ?©«t£ffiffiS5:i** Lfcfil&iSlc^J&L 

fctts^©^ -< 5 > if fan t mm&ommm t &m 

b y 7JSUUiT"B)j^$*5 d i IC «t 9 , a 

y?<nx>J y 7'Sr4T6 ZtK<. nmA?.?- * zm-fj 

[0 0 4 5] miJftJl 2 Ettco 7 n :x 7 W£[II»-Ctt, H 

fe? a y ^T'i5Jj^1-5ffi1l56^ttl^tt^^fiff ft %<T> 

?v < iy * &m ^ . fill it #■ ro-tf- > TVM^BfflR #® i > e. -y- 

> *> iA^-, & ■» # 'UfiO^J^ ^.T-'— ? 

Z>7 y^@KS:«Sx.-C, ^Mlc^ff ft ^C->>*'/u^ 
n y ^Plj0jT-iEb<lH$-ti:5 C £ {C«fc <9 , .pf±y- ay* <Z>* 
y y ^4t5:t <c < W£&.7 t -#£lhJrrz> — t # 

[0 0 4 6] SlfcfciSS Eiflfa)* a j/^fffflKT'lt '£ 
ff{f -§-</>-» * * n y * rit^4:ttlij-r5 WJSiiiB^ w 

^ ^ tts^iftts- lie l ti mm&.<D 9-<^> i * i 

-^-O •>-> jK/u 7 n y ? iH«]T'ili))^ $ -It 5 C 
b\C& D , a y .^00^. y y^Sr^-f 5 kt(< f] 



[0 04 7] MX® 4 sdiloO ^ n y ^ Xtl 
If. ^»JKtegBI=lKHl^lc-»*/uU'- l*H3W«CO 
S, -S I Nffi£Wm»lfU ^fb©«» -s- 5 !''^ 
^lc5fet|llCCOS, -S INl^ff L, *ll^i"-5 
■z irlCctoT, ¥^J(--I:ffff-§-co-»#"yu^D y^jg 
- i lc.t p , Ff^fe^ a y y •/"/<> 

$ 6ic. 4 fg<7>^?£fre+--/<-- ^>7"y > /Ltco 

S. - S I N«fi, -J-ft:b*>±L 0 5rfflV^-5C i(.- s t 
^) . COS, —SIN cOffi&S5i£-t- 5 m^gBlCfc l «-C , 
ifflffiV).rs|?.^*-ffloS€-g^^< , Ste/#IIIi/Oi 

y- * 7"C. ^ a y * R 'Jf.lHlSSTi^^ pTfiB"?*) 
[0 0 4 8] Si?*rR 5 ? □ y ^ P¥ 4@SglC .tti- 

h co 4 m^mi&mx'^iuzmvi l , 2 h«>ri|e/#eie 

^) (1 5r I- «/) 4 ftFtf)fflSE9c"e£i:icaHR l -c 

[0 0 4 9] Si 6 EffiO ^ p :v ^ .tti, 

1 oW-^ftiniSS-C'^SlcWkL, ^'/)M|-/J 
- t X\ (SriHKm^-CvN- K'JiT^lO/h^vv// I: , .„ 

[0 0 5 0] MsttfH 7 Ei|i&<7? ^ p y 9 ff 40SSIC J;*i. 
W*rS4~6ICEi|K$nt:^5^a y^ff*«|c 

p :v ^ ^W1-^.-T^*{i^LTV ^so-e, «t 0 

I xffffe ^ny^ i)>W f hKZ> 0 8 EffiCO ^ P y :^ ff 

4IIISfg IC J; tt«, !rf* x H 4-7lcE«$tlTV^^ n -/ 

[0051] gs*ifi 9 ;e«cod ^ p y 7 n ^EM^AZ .ttl. 
i±\ ¥mt%«ytti+M%vi'^&®iiiL. Zfoi&im 

T, 7 x.-i?> if time J; 9 (f LT L i o ttl 

T' {> , n ± y d y feffl ^18 » L X L 4 ^ C £ i K 

[0 0 5 2] 

I o o s :j i mm\ i 

hi i iax Jfmv/yj a y ^ M£\z\®</MmtrM&m \ 



8 CQffi^ff -§-<>:. IS^a^t^L, Sff ft 
» #/u ? b y ? £ _b£fiffl3g£3S 3 2 oOffi^f! £ ooffi 
!£(fcffi«€r#aj-|J-5 £ £ 1>fc. ±8E<a*&38&8 3 2 Wttl 

[0 0 5 4] WSjfi&fcJiS 5 1 tt, fifflmtUS-? 
5 OOtttfrtt h^/u* (*l&£<0* 

a y ^ffiffiflfe^HIK 1 0 2 tt, ft&£Rtt<0#ifeJI!$^ 
®» 8 £ ±ffi» ^ o y ^ f£fEI1££ti« 5 0 £ « j££f*ffl» 
.5 1 £&ln 

[0 0 5 5] •>7H/^.x?52tt > SfcHtSfs 3 OtU 

? o y * flm-CBbfls L, »[R«Jt$r££ixfc I ch. 
Qchflr*©A/D3E»«***.5. rtfflWlElfg 

5 3 x* a -y ^tfcfUifciaK 1 0 2 iSffl^i-S*"]^. 
fl)*'!' 5 «6^f>Mtf$8££A.77U ± 

ffi->7 h Uv\x^ 5 2 l*J&5cOA/D^l&ffi£:flX <9 5A^. 

[0 0 5 6] 11 2 f±, II 1 (D? u y ^fiffil^HJ^S 069 
1 AO 5 ® 2 ©#f#3§ 6 0, 6111. 9 a -y * H£Ie]SS</) 
Si 3 2©a^fitt, -fl-a$tii2j«£f 6 2 LTfl-fflSldffl 

[0 0 5 7] IH 3 fill 1 «Q*l|3£j£1$fcH8 5 1 ro^ftW* 

^Grtafcrnss o<oai^fln5-efe5fli^fiffi^ (»t, 
*ftf» *wv > ;k /i- ^ n y >> (nyammtk tm?) \t. 
a*7Mh=- 6 3 *»e> a^7 c (Dffiztmmt^t ft 

-» 9 a y if £ II5£ JBIgtS 3ffl?o^ -CBifls 
i-5flaa-3fi±.8S3 2£<Offl#tt£<0fi^«-C*>* n * 

0 R (n) =MOD {0 clk 
C:t\ 0 R (n) HtBS-SgSBSS^^ny^-Cftf^L 

^jfc&OfltfBlcfcS, iot, e R (n) ttJSifeft&tf 
[0 0 6 4] jfejc, ic_h 19 ttffi»firtiffl-eifc5ei;:*1-J: 

o R (n) <n$m-&ni5Ets 0 

[0 0 6 5] 

9 SIGN =+1. Or (") ^OoO^a- 
= - 1, 0 R (n) < 0 (2 2) 

[0 0 6 6 ] SI 4 {Ctt. Mia^^— h A'/U*£j&CO-{)«| 
4fgoO^-/<-^->7 i 'J > ^-Cflt^atB^ 8 0 (n) # 




(7) Wro3p6-2:'.20:i:5 

fc . fi»5B±gS 3 2 Mfcl i/jfltt AT^iS-r 6 4 £ .ft L C A 

[0 0 5 8] jSfc&5S6 4A*6A/j$;h, 
5fl:tBf*ig±&3 2tf>i.ltfjfta»6. A^iS-T-6 3 7;«fj A 
StLfcSlslS^«>->^^^ b •/ ^ (OlSSffiffll^'i iJ.i£ 
.1HI^IhIS&6 6tt, @.^§6 5oOttS^(Si(/)2 

6 "7 tt, C oOiTHl^lHl^ 6 6 <omtjm*&t>>h L 

|w</u.xrttH/^7-6 8 &frLXmtj£tii>.. t 
fc, ±8Bfl^lallK 6 6 (^JttS^fS-ll-WitS^JS?- 6 9 a- ir L 

[0 0 5 9] 111 U 2 , 3 5r#P.a ix, '$MM I 

[0 0 6 0] i\mm$Jk$tltL I ch, QcMf A./L) 

«^ b ^^f&tam^iHiKs i o 2^a/j l, mfimmm 

M%f 3 n : y ^ {7= ->7 h U-vrx * 5 ^ (>: 

A^J^ttS, * LT. 'Sflff #<75-»7tf b -y y .h 
3£ b y -z f*ffi-|g^5 3 2 OtU^dt £ >/)|[f=;£ 

feftiiii. * b : y ^ mumm^ 1 o 2 (dot ^-c ft* £ 
m^^^ffiic j; 9 ism $ tu^ a 

[0 0 6 1] *H16W(C*>V ^"Ctt, iKIi^&'ffl'&OliiT 

%m%t6 0 (n) -eaf^-rs. 

[0 0 6 2] feffi^gfte^ 3 2 tiOtti/j [|l 9 clk ( n ) h - 0 

L , C W^-^.-SrH 2 7t (O.W^IDSg 6 6 (Cj: t) - ,t~ + 
« W.'(5illlc:jJilru^ti-o, (2 1) IC 2 jt ©#WsMlfff 
6 6 oom/Mt >r 0 R ( ii ) 

[0 0 6 3] 

( n ) - 0 o ( n ) , 2 * I (21) 

[0067] rtffftHinjiHiB 5 3 ttttira^ ^- h^i x ^ 

At^.Lx H U-^x 5 2IC^^tbtltV^ A, 'D^ 

5 >/.0<fi»36&8g 3 2 Wthi^fl^ 8 p £ . 

y h 2 Wl'^DBICtt, 2.3ftLTWL/c^(C 

IB-ft^S-W^WJ 3 4, 3 5 "C 9 p mU L /-A./ 

D^m-te^ffiiat-5.t ojc ->7 h w%9 5 2'/)) ;, >a 

[0 0 6 8] 4^o. Sr.tti«4ii:3 2wm^fS-^ai: 

JSl.JOItt^TL-C^So'.vCnllKB (n = 0, 1. 2. ■••) 
Bfi<OA/D$Jft«[T*-tliHa^ffl ■ %l&A*&bhZ. 
[0 0 6 9] Ph 5 3tt, l&<0^A,tc/\, \ri!c 

(±S iiiS-^m ^X. fr. >> *^0O^Ia£ M-f— 'S i- HlilC'l.i I- 
#lcj; f;*y>, C^W/ii^.x-^tt I i:hRO i Q.:h« , )i , l , 1 >l 
*S7M l&t>*l 2*>?>m^$ii5 ( , 
r n n 7 n 1 i;; l-i/i I- ■"> i.- 7fc2fiKif<fii i !.-*a <-r< i 



#H¥6-2:'.L'9:;:; 



1 <D$\m,mti.\$s5 1 V-M t LTH 3 ^#BB Lxmw 

7 1 is, 2 K<»m&i5i'&7 o<Dtatim^'immnM^3 
ft> mm® 1 ®? Kvttiiim^. 2 W^iiisg 7 o<& 

tJWjIKSrifclli U 3>"<u-^7 3f4, -0OflMM57 2 

[0 0 7 1 ] H5IC*3;h/CV*5ffi££.l*aii&5 KBSJj 
fNco^-cttHHf*. 6 50Offitlfi-f-ti2 jtCOfSj 

£EISg 7 0 £ J: o-C^rotB^lfcSSO ~ 2 ^WlallfCliiJIl 
$*VCV*5, 2 n<DM^M^7 0(Dffi^(ff-fi3.^$ 

*u -tji-e;naiBHiK7 1 mimi 7 at. rt«r»i 

(sISS 5 3 £tl5, 2 * (DfiJ^lilSS 7 0 oDiU^M'S" 
R (n) ktZk. H3MS7 2<OtH.ftW (n) H^T' 

[0 0 7 2] 

W (n) =R (n-1) -R (n) (2 3) 

2 it ©SfefcEIB 7 OoOffi^flR (n-1) «t R (n) £ 

* ri» 6 0 IC £ f 5 tf> , 2 OCO -th > 7' I) > ^'oO ^ T'oO 
{iffi^fkftW ( n ) tt*£ < 45, 
[0 0 7 3] Sot, _k£W (n) £n>/<U— ?7 3 
lC#y&U -o0 3>/^U— 9 7 3lCfcV">-C±f2W (n) 
/i^rr^W L # 1/ ^Sra^fc*&#ICttff ±^ n y 9 <DiL±. 
9iS#i£Lfci:tiIWr$*L5*:«>. h 

[0 0 7 4] *1W2 

111 6 tt, ^ a ;/ ? ff £g]&<O#Fi&&?g|&0!| 2 Sr 

^^8 011 09 £ * b ; y ? xWift L , $ zxtz 

Ich, Qch(t-»«0A/D$ljHiS:**.5, Sfc. fJ!£<& 
8 ltt, ? a 7 ? {ftUfttigg 5 0 <&Ulfcft# Mfc 

[0075] ^ a -y ? GHBfltJglslB 1 0 3 tt . ^ft&fl^ 
SIHUS 8 t . * a y ?(£ftfiSffl£5 0 <t . I3|7£,#.l$tti2§ 
8 1 £ S^*, 7 ^0388 2 fi. 7 n : y ? {£ttfltJ£|El 
Sgl 0 3</)tU^fa-§-C**.-57 ■yf'v^^ffl^t, ±E 
->7 h U-v>X^ 8 OPVJA/D^&ffi&IfeO jA^-S-» 

[00 76] El 7 Ktt, li 6 lOT^ilti ^£0£j£gltti 
^8 1 ©-ffiflgfifi!**i-|«BK7'n : y ^0^$ti-CV^ 

5,0 7 icjb-v ^rsfiitisiHiK 9oii, 2 - co^iniss e 



y ^ (i-f-ro 1 9 a y p $-fr5 0 = > ' u - 

^ 9 2 fi. mmt®P6 9 0<Dti&j1E*lrb. SiElHlKf!) I 

<n\&Mt^t ZttM L. M 2 coii5ili]gS 9 3 fi. >V: I-. n 

9 4«, i±t»i^ff.i{S6 7otb^w-^t, ±.$zm2<»m 
2 wtti^ii *ics^$ i/ ^rn/j— **-ai ^rj <>, 

[0 0 7 7] ^(cmtii^^ooaJjf^lCO^r^l^i 
[0 0 7 8] 13 7 (C^$tL-CV^-'W^#i±J-§S8 I </> >'/•. 
± 9 $£H« 6 7B, J.-.EI!ttlW 1 £ ifeJC . t -> "C 
2 OCD-K- >y D >' ^il!fHC*l|^^ifo ZZk& l^/H-i 1 ' o 

jt&9ttttl§IK 9 0 coiii^M i: , c coffin lit^jlSElHlftH o I 
fl?n 7 9 MM fi t^ = >^L'-^9 2 -CJt'fci 
Sti-So CcoJt'KfiO^fcioT, iE7 7f^'^'') 
ml £ tgt01h> 7"U > .•*'',■!?.</) if *> oW^./j^J^.icilia «/j • 
A3filtiJ$tL5, ^LX, ±.m±ls9? 9 =i> --u 
9 2 <£>tii?rtf U ^mfC-f-V^'y > y /;o-:rJ| 
^-SiCifrl/ »^ICtt A± *) j^tUSff 6 7 cOtiyrft 

[0 0 7 9] Lt, asw$nfcm^{t#«z)7 -y^y^ 
^t±ffi^«7- 9 5 Lx^ajicHj^ 7 y ^i-'ii^i 

8 2fCA^$n^ 3 

[0 0 8 0] CoOJ:-?(CL-C, 7 y^m^8 2(1, y 
f-z^U-X^A^U, h [si??.?- 8 0rt(Cii^ C'pi|/,i£ 
t, jfit M civ QchiS^-ooii- > 7Vu(tt4r 7 -y ^ L , 
^VK/^Jl^^.r 1 -* ^ L-Cffi^JS^- IK 12 it 

[0081] fenrmmia*±E.mnm i tit'<xm\:w'\ 

9 a y 9 ft±E\&<»mr&tfffi&k teZm&. frfii o . 
[0 0 8 2] mifcw 3 

m 8 (Ctt, *58W(/)^ a y 9 &±&}&<Dftmti: , %XiM '■> 
£flH-W?fifc7*a y^l?l^^$^-CV^ n EI8(C;fo^ C. 
t'L^K^'i'tff ft " >n~y>7f.^9 a y9M&?kkfr\ 
Xh o nfftiii! 7ii?2 0 0 (BPFtf t) /j ■ Kfi ;c 
oix-Cfc 9 . ■•W7£- < S)?i5 1.1^2 0 1 ttrlutfiB P F 2 0 (1 <.o 

iu fs \& n-{z m n # fiiiun .x ? -h/u.^t, i<<: 11 h. 1 ; 

1^.1:^1^1-5, S/^, fsfcffiiHSEIlIB} 1 0 4(i, 3mm 
i&emm St. BPraoot, fli^gitbgs 2 o \ 'r. 

[ 0 0 8 3 ] m 9 (Ctt, II 8 IClE^^tLTV ^-5 W/ii/.U* 

5, H 9 fCjol, vC. 13 P F 2 0 0 0Offi77ff f(lA:'jS r 
•? i n />-'m lit/ it ;a t+i a -6- I- fcftmsa o ( i ii- 



(9) 



'•teH ¥6-2::^):;: 



T, fsfctH£fttB£2 1 2(1, Aa{f-JS-<0ffi:ffiffif*&8fcfcB 
U W.x?-h/s'/u.x{itti.«^2 1 3£#LTHtfJ 

ffiffitfFfRttUtfjS^ I 4£lCLXit\j:£tlZ>„ 
[0 0 84] cfclC, yfc^JjS0i| 3(&®bf£lCO^-CgftBJ!-f 
■5, 

[0 0 8 5] #»JBtoSlH]K80>ffi*fff4fi, ^oO-f-C/ 

P F \Z\t)£K^ BPFICiH ^Cgftff ^-0O-» ? 
ns^J&fr^-h&fflSftS, C -T\ B P F<DEp'USIiSi& 
fit, ±aLfc.t9lC'»/1f/U^n ^JilfSfrCfo 1 ^ * 

[0 0 8 6 ] flf«iJR7-r/u^c0ffl^flH!-<O 

f->7Vu|l-C"fco-CB P F 2 0 OrottJ^it-^S:*^ 
[0 0 8 7] -tt^ttffl* 201(1, A^lHtf- 210S: 
3> LT±3<& Lfc B P F 2 0 0 oDtti7>fif 9 ii*, &± 

$Lfc^2 2(C^£;ft,-0 *-5 0 R (n) <Dn%F>jkfrtb 

*#ttttl*H?-2 L 3&itLXmfi£1XZ> n tfctlSI 
ttffij*2 1 2(1 ftfira H^/uxiStU^$ti5#l& 
UHftlc*stf4 B P F 2 o owaiWf^-ooittcS^t, -fr 
> 7' 'J > ^j<?. tO^B t <Offiffi!S.S:SSttS U -tlSr 

ttsfi&^icjotts b p f 2 o o <Dtam.t ffiamt 

•5B P F 2 0 0(Dtat]W.^T Kl/Xi l_-C±!aROM(C 

!i+mx'frz> v 

[0 0 8 8] -t LT. rtffifflraUlK 5 3 (1 ? a -y *{£ 

6iifcffi£j£-7*-*H:. Ich&tfQchWtLSfiWS^ I 1 & 

[0 0 8 9] *HJfiffl|tt±E^aei| 1 £ Jt^T. if p ;y 

]§y 4 il $ ( B P F 2 0 0 ) Zm^tl<DX\ Z<Dfflf&tf 
<£9&iffi4%</:>£&<5, 
[0 0 9 0] lilifofEU 
UT. 4{Cj;£?n : y y R^lElSS^^ii^SiiCT 

4iCO^-Cn£nfl1--5, 01 1!1 #HJEtf'l 4 <D >? a y ? 



■CttHJKSW 3 [08] <7>? a y ^{iffi«l^lHlK L 0 4 iffi 

3„ ) 01 LiCfe^T, BJ£38S5g4 2 0»iSfE(tftf<» 
-»;j:<-Uy- a -y ^iSjiK&0O(J(J 4 ffOMifc0rC£8H' 
3, Htr>?4 2 l«. @^1ES%4 2 0^W^-l-'3^ 
n y ^ fS-^-lC J; 9 giljf^-j-^ M o d u l o4«.*')> * C 
#i 9 . COS/-S I N(±l^lElBS4 2 2 tt, r > > 4 
2 1 <Z)HWrtS^-£A*l L, COS S.0 1 - S I Nil ,T. >) 

-rs, :^i^fE^4 2 3(±, nm*Mm\m4 

0 2ooa.7 t )ffi> COS/-S I NLtV^dlS^ 2 2</jCO 
StK^fi^m^L, H5 2 0H5JHS4 2 4tt, 

0^4 0 2oO(± , ,.WIi:COS/-S I NHtfJlSifi} 4 ^ 2 
60- S I NiU^JiS i * JfiJS iSJfik ; ffij§7 -f /k?4 2 5 

S.r>*4 2 6 ttZti&tifH i 2 w^lMS4 2 :; . 4 

2 4(/^tti.y t 3fll4- i P^t ^, H3<OlR|MS4 2 7 li, ?H I 
(OffiA$iffii(| 7.^^4 2 5 OOfcii^it * tCOS/-S 1 
NtH^EBS 4 2 2 COC O S tUMtt &.*JI L, 4 </>iIi! 
JMK 4 2 8(1 3? 2 </.)(£%]iiB 7^^4 26 co{J ', >m 
fiCOS/-S I N(:H77[11SS4 2 2<D-S I Ntl',7jH 
t&mm-Z, ZLX, ft03HS4 2 9tt, KI3&^;4 
W.?(S^4 2 7,4 2 8<Z)ttJ^ff-§-S:*PSt1-5., 

[0 0 9 1] ^^f^'J,a!lEl!fg4 0 2 'Dtatl\B^(K Ml 

4 >\s9 4 2 5, 4 2 6 f JttS^if ^■"b(i. Sftt^'^l-'il/iT 

^ n y ^<ojaifi»ttA r + f L 1 

[0 0 9 2] 111 2 ICW, ID 1 1 (C^-^nTV^o^^iSf 
©1fffiS;eo-{?'|755fe©$tt.Tv^ 0 Hi 2 icKft$ti,-C^ 

5 J; 9 A^yST- 4 3 0 LT A77 SJifc tj- 
fi, R1telHlS§4 3 1 C«t ») *<OflPfl-asRte$nr'« >Z> . 

AtjJSii- 4 3 2 <r.7'r UTA^ COS /- S 

1 NtH^j|ElK4 2 2^,T,^ff r°-(c|S^#, ir u- / ^ I 

3 fi, T- 4 3 0 /j>6 A^J Jilt KMt ^. U L < 
Ct-tOffi L-t fri ^, t L< li " 0 " cofB ') 
tjl>fil/j' l Ploom^i'ilWL-CiiS^-f 5, ^ LC Z</) 
-feU-^^4 3 3 (Dtii-Jlffi °-ttttl77^j^ 4 3 4 & fr L CI 1 , 

[0 0 9 3] 4mB'MP3m&4 0 2 tt'gff(f ^-A > 

3, 4 2 4(iZO->>rJwU^n -y^ngi^SrAyjl .1 
--ril, ^B'/aeiHlK 4 0 2<Offi/jfiE£X (n) C/i 

i-„ z<r>nrxv->y"'i>i'Jt>yfc*F-tf£1&X'fr><> 

4 f^ooisiiiit ikxm'f- l t ±5 9 . :</)4 f,v<-' 'IM 

^ d -y ^ "CifiJjf1'- : i~'5M o d u 1 o 4 iJ <y > -V 4 2 

i (i-a-ftm §-</)-» ,-iwu □ .y ^ oo i mm^'^'.a f 

(0, U 2, 3) ■ <r>X o(C -lit. CDS 

/-S ( NtH^JlOlifiH 2 2(1 #'7>^4 2 L <ni\\)i^i 



(10) 



fiPI¥6-2:!L'():!:i 



£A^U COS, -S I N<Ofi*-ttL-fixtb/J-f5 
4 2 KDttifjiB^ (0, 1, 2. 3) £ 
(0. 7t/2. k. 3k/2) i^LT, COSMJ/J* 

o> - l, o) ^-si Niniw>6te (o, 

— 1 , 0, I) tmiZ'tittitiZtiZ. 
[0 0 94] % I Atfa? 2 W*3MS4 2 3 , 4 2 4 fit* 

ii-t*mwiJi5»aiHiK4 o 2 owMttcostt. & 

t>*-S I Nft&^H-f-S;^ ixELfcj: olCCOS/- 
S I NHi^HIK4 2 2cOtB.^ff^-(i (± 1 , 0) (7>ffiL 
#»<k 6 fcV ^c*!\ W, 1 ft t>'f? 2 <0*)HS 4 2 3, 4 24 
•fltti^lf ^fiM?-§-R*E/#Rflg/ 0 <0 3 iifi 0 WI^T *It5> 
KIEL'S, Ko-C. SBl R0^2«5HI3!t»4 2 3, 4 
2 4 Ofltottigl 1 2 oO J; o {CffimtZtlZo 
4 0 2 oDi±)^)ff -f-tt, AftJH-^4 3 6 a^A^StU C 
OS/-S iNt&h®1ti4 2 2<Dtitf]j£At "1" »#S- 

^•(i^ "- 1 " <nm&cten^K$z\2im4 3 1 otu^fls 

*fls»&$ii, "0" »*t-g-(c(i0^ttl^$tiS, <to 
*C, 11^352^1^4 2 3, 4 2 4«l/^K>-5ffi 

[0 0 9 5] MUfttf»2<OJRJHf4 2 3. 4 2 40tf, 
.Wl^-tn^tlXml (11) , Xm2 (n) ff&t* 

[0 0 9 6] 

Xml (11) =X (n) • 
= (-1) n/2 • X (n) 
= 0 

Xm2 (n) =X (n) • 



= 0 

= (- 1) (n-D/2+t 
•• (2 4) 



: nfitffiS 
X (11) : nfit^Sc 



426 imzwm I 



S.O t B2<7>fR^ 



4 2 4oO{±i77ff-§-Xm L 



(n) , Xm2 (n) &H«3U *#J*#«rl»fciH-5, 
P##J n lZ&\i-£ffl$L'Mj®y 4 ;^4 2 5, 4 2 6 (O.'li/j 
■(itSr^tb-t'ixXa v c I (n) , Xa v e 2 (n) -hf 

Xa v e 1 (a) = E [Xm l] 

= (1/2) En : e v e n [Xml (n) ] . 

Xa v e 2 (n) =E [Xm2] 

= ( I / 2 ) E n : o cl d [Xm 2 ( n ) ] 

- (2 5) 

CdiCJo^-C, E [■] tt¥*&ffcSr3lU En : eve 
n [ • ] (1 n lii <D&ffrDZ-<D¥mt&& L . - 

*En:odd [ • ] CJtn^-SfSfcSBfiO^fkSr-tH-P 
tt*-T<, tit, ltJJs£.iffiiS7 .< ^4 2 5, 426 oOLIi 
ft«#tt*;h,***lCOS/--S I NUtfJlHlK4 2 2</:'ii', 
.^f^COSfil, -SINtti, SS l fttfSS 2 coiRft 
S4 2 7, 4 2 8(C.fc^-C»jS$tb5^, ij-ELfct. 
ICCOS/-S I NtH^@K4 2 2o0m^fi(i (± I , 
0) Lfrbbfowv* £3fttf#4co*JH&4 2 7, 
4 2 8 f>IH 1 2 IC;n£;rvC i/^-S «t ? 
^Tltre&S, S&3.ftu>*M4<*)flS£4lg4 2 7, 4 2 8</>U! 
MXm3 (n) , Xm4 (n) tt**t^n&3£T#S 
ft 5, 
[0 0 9 7] 



COS (n -.re/2) 
: nfiP.Sc 
: nf±3H& 
— SIN (n • ;r/2) 
Xm3 (n) =X a v e 1 (n) • COS (n • it/ 2) 
= ( - 1 ) 11/2 • X a v e I ( n ) 
= (- 1) 11/2 (1/2) E n : e v e n [X (n) ] 

: n filPiS 

= 0 : ntt#f<. 

Xm 4 ( n ) = X a v e 2 (n) ■• - S IN ( n ■ tz / 2 ) 
= 0 : nttffflf/ 

= (-1) ("- 1)/2+t • Xa v e 2 (n) 
= (-1) (»- l >< /2+l (1/2) En : odd [X (n) ] 

: ntt-gffc 

- (2 6) 

Sir 4 2 9oOttlWfiXa cl d (n) fift^fE £fto . 
[0 0 9 8] 



-& L"C, I? 3 fttflM (/>3T^S4 2 7, 4 2 8 (DlUMi 
JjllWSM 2 9!C*J^TM^$ft, -t<z>Jjng&ftfc 

fi^ffi^irrat-4 i 2^aii;r^gi5icai^$tL-5„ MW- 

Xadd (n) =Xm3 (n) +Xm4 (n 
= (_ L ) n/2 . Xa v e 1 (n) 



= (- L ) 11/2 ( 1 / 2 ) E n : e v e n [Xml ( n ) ] 

: n!.UW«C 



= (- 



I) (n-0/2H , Xa ve 2 (n) 

L) (n-l)/2+l (|/2) En: odd [Xm2 (n) ] 

: n !:t» 



(U) 



t#P^¥6-2:',29:i 



4 2 9 a^P>aW$n5 ? n -^/5^f±Sff (t^-iC-a Stl 
Zi/'stfj^? □ y ?(Dtztb, ft^Eira ytKDT-y yy'fc 

fl£J£ffii§7.f /U*, *D|^. Modu 1 o 4 

•5, ft*>\ COS/-S 1 NtttfjEIB4 2 2tt, COS 
/S I NtU^EIK*ffl^T1>l5I««>ja*ASffl.6*i5 < , 

[0 0 9 9] If Jifcff'l 5 
El 1 3 tt, HlftiF'l 5 (c J: 5 * n -y y ff £[HSS ©Writ §rn* 
■f^oy^flliSBl-cftSo HI 1 Sfcfcl-'-t, iru-^^4 
4 Ott, -3:\m^(Diy>7iUi^ u y ?JI]7!£iSccD(SfS4fg 

[0100] ff*WZEiaB4 4 1 tt, *Vu? 

«2<0«?#S(H1IB4 4 3tt, flBjoffiiffl? 
^'^4 4 2 wffi^fi^-SrA* U ±i£ LfcjB l 
R*b@B4 4 1 tlBjJBL-CSIl^fi 1 ?. -tLT. glO 
ft^Wfc/^-mtUA: 5 0 tt. Hi ©W-f-RteH]B4 4 

i mm^y-<^^ 4 4 2 i, 1 2 o^-f-steiHiK 

4 4 3 £ £ a<^, -» ? d y $ ^MsomS. 2 [%<r> 
H«tft-C|ljf^Srff5, H3co^Ri|telEiifS4 4 4tt. ± 
iLfcl l <0##R*e|h]B4.4 1 <t[5]-oO|gl»l-e?f-§-S 
te/*RKSrfl] OS*. 3? 4 ©ft-fS-RtElilB 4 4 6 tt. 
fiUKHS? < 4 4 5 ©tii;*Jf§ #4: A# L , 3? 3 <Of? 
-^-RtelHlfg 4 4 4 ipim L XWHttft % I?2 ©ft-JHx 
m./^m\:UA 5 Itt. £3©flF-l§-Kte[Hl!&4 44 t. 
fi«iijfi7 -f 4 5i, *4 Otf#R«KlH!B4 4 6 
iSrirtr-, *t» u??4 4 7tt, Mioo-lru- 

* * 4 4 o. tmn Lxw-0>ft*5fe/¥mm&mvi 

■fS, fc*s. Ei4ictt % SBlAt5JB2<o-feu^^4 4 
0 , 4 4 7 ©IWJWflr*. » 1 ~SS 4 cO^KfiSIUSS 4 4 
1, 44 3, 444, 446 ©ffiiJMf ^-tftehJH" 

XR 1 (n) = (-1) n/2 • 
i&J^iijg7 < ;u * 4 4 2 tt, S*B/*Ri|E$jfl/t(t.** 
Wfc L, -» ;fOu * n y 

XlpI^ (n) =En : even 
W, 2 CD^JxlgHfg 4 4 3 tt, flSSSiii® 7 .< 4 4 2 

©tU^ftf-5r, MSiw^RiH5iB4 4 l £: RWI L "CS 

X R 2 (n) = (- 1) n/2 • 

= (-1) n/2 - 

X R 2 (n) tt, S2«tl'^?4 4 7&tLT < ffift 
48^4 I 2/j>0^g|S{C, l ±l^$ttS, 

[0107] mm\^ w/zoy&^mz/K-mm'&A 5 

X R 4 (n) 
= (-0 (n-L) /2H (l/2 ) 

±S!Cjo^r, X R 3 (n) tt, ^3C0^RtelHlK4 



- (2 7) 

[0101] (11 I (c-n$tlT^-5^^J4(ciJi ^; 
tt, COSt-S I N^OOB^ttctl? COS/-S I N 
iti^lHSM 2 26DCO Sltt^± 1 CO^tCtt- S I Nfii'f 

M>f ot-J) ^ , it-si Nffi*s± i fio^ici.u; o 

Stti&T OKlfco-Cl^, ffiot, a (24) , CI 
5), (26), (27) tCfct^T, D**JniSWi!8C''>t& 
■fi-ffc t> h COS KXi" ± 1 oon$tt, ^ 2 S.t>'l? 4 </>fS w 
84 2 4. 4 2 8»tt',/jfiltt "0" lOfco-Cio»J , H'rSI 
nas#£0>*a-|Cf±, ^^*?*j-S I N«*s± 1 
ttlB 1 Rt>'H 3 <Om®&4 2 3, 4 2 7 OttJ^MCt 

" o " fc^o rv ^ t*. &-/d y ^ ttSJSJcaijfv i c 

[0 10 2] «toT, 13 1 3(C*J^TA.^ig ; f4 0 I 7i > 
<b A^$tlfcSflfBfl-tt*j6JK«iaSiaBS4 0 2 '•' •:' 
^BR^S:f^/«$n*:», ^ o ^ ^jaififtoiSlJ 4 (Pf-eiRlj 
fJs-f-SSB 1 <0± U- ^ ^ 4 4 0 IC «t o X&jlVc&m I </)ffi 

^RJS/^fbffl 4 5 o 2 w^F-i-SK/'¥^jfk:;fli 4 
5 l tlc3£atciHtli$^5. ^'J^tt*, 111 4lciJ^C'i5 

1 &U\fS2 60*!S4 4 0, 4 4 7 CffiljWf *§r& "H" -nJ!.} 

g-ictt, ^ i nft-n-mz/y-mtmmiRZti* u i. " 

[0 10 3] ®l©#-^Rte/¥i${fcai4 5 0 W??- 
teHlK-4 4 1 tctit^-C, A^1f^-tt-»^^ □ - !,';| 

COS (tt) fitCOS (0) 

014 (b) kltt, HlO^F-^SteEi^4 
Djlt^-ii^^^tLTi/^, ^Ixtt', ©Jim-f-iS* "II" 

T-fc^Jta-ictt, \Mnwt<D i *m^iflr f-t ^ , 

rliiJWS-t/j* " L " ^.(oS^a-iCttA^if^^^/j'l/jfe; 
$tfCHl^$iH5. fi'to-C, »l «?f-5§-Ki|EHl!&4 4 1 
<Otitflit-%& X R I ( n ) 1 1"-5 t Ztlfflkvy&X P: $ 

[0104] 

X (n) : ntiKVk (2 8) 

L, 3p«3fktiH^7X- LPFl (n) «ri± , l .t/1--5, 
[0 10 5] 
[XR 1 (n) ] (2 9) 

(E/2Nx4EU X R 2 (n) tt&trYZo 
[01 06] 



X 



LPF1 



in) 



E n : e v e n [XR I (n) ] (3 0) 

1 WttWrtt, 1' ^.t^i-^4co^#KKlHlB4 4 6 '-oil 1 , •'; 
IXR4 (n) ttfcCC^£;h,-5, 
[0 10 8] 

E n : o d d [XR 3 (n) ] (31) 

3 &.0<a? 4 Wft^-WfcMn 4 4 4, 4 4 6 <D$)i tt : ->> 1 l-'l 



(12) 



[0 10 9] ftoT, ^2oOirU^^4 4 ToOffi.^ff^ 
XSEL (n) ti\ ZfeiCT^$^5 0 

XSEL ( n ) 
= XR2 (n) = (— L ) n/2 



[OLIO] 



En : even 



:XR4 (n) = (-1) ("-'>< /2+l En 



[XR I (») ] 

: n (w,m 

odd [XR 3 (n) ] 
' : n (iff® 
•■ (3 2) 



XR1 (n) iXR3 (n) tn^tl^ffl^ (2 7) IC 
*5tt£Xml (n) £Xm3 (n) t <$mX'hZti?>, 
XSEL (n) liXadtl (n) <T>ffi#$i>> 2 fgT\ PC 
tfcfflH«£*Tl-5 iE&K £ <t 9 , ±e*JHifl 4 £ PI&oo 

. SSte, /HiJW&coft 9 (c-fe u ? * £Jflv\ 2 Sttoftfl-R 

[ 0 1 1 1 ] 3? 1 ~i? 4 <Bft*R«aa» 4 4 1 , 

4 4 3, 4 4 4, 4 4 6ft 3? 1 Stffg 2 <7>ir * 4 
4 0, 4 4 7 £ ISIJW L-TJS 9 , SbffrlWv'V l"— 
h<0 2nS<oJI*gre*>tuifc<. L1>04 (b) , 
(c) !c.^$tl-C^5^-C'4< irtMV\ 
IB 1 2 (Dft-%Rfc®& 44 1, 4 4 3 jSSRisWffl 

^lc*ott,S<, l 3 <Z>f?-f-E(HI!i& 4 

4 1 t 4 4 4 tt>mC&fctiijlLXi>&\<\ fcfc'LCCO 
*§-&fcttsS2<iO-lrU'?*4 4 7/5>^,i±l^$tt-5ff4^n 

[0 112] tfiW6 

a -y ? n£\m<r>m&£*i--7a ■? tfflj&mxh 9 , - 
£^(75 I I R (Infinite Impulse Response ) 7-i>^9X* 

[0 113] IS 1 5{C*i^T, IBl(0?!F-!3-SteiaK4 6 

XS (n) = (-1) n/2 • X (n) 

= (n-0/2 + l . x (n) 



0 fi, gffili i§-0Dv-> ;|f /t ? a -y trHm&<Da&2{%<» 



4 6 L (i, 8 I </>ffi£K«EII]!&4 6 0 WffiTlffi fi t I I 
R7f ^ 9 i*)</)ffi£rtoi$1--5 0 W, 1 00 v-7 h u- v ; x ■:'/ 4 
6 211 ±EiJllMS4(j KOttJ^fli-T^f-L, '15 2'/) 
•>7 h Uv\x? 4 6 :HIU 1 C0->7 h Uv 1 .*? 4 fi 2 
CDffitjffi&y y-^-o . $JF&4 6 4 (i, $ 2 </>•>■ ? I- 
1^* *4 6 3 OtlJ/jli-f-lC^iCa &3R3frJ-5„ '<9 V 
/H I R 7 1- >l 9 4 7 0 fi, ±£flll3&3S4 6 1 , SB I & 
0*^2(/)->7 h l/y'^"4 6 2, 4 6 3, !HJISff4 6 4 
£7>><bfiM$*l£o tit. *2WW*5telElK4 6 5 

ti, :o^7 u/n [R7 r ^9 4 7 o rotb^-fttC-JB i 

roW^-RtelHlK 4 6 0 £ ft CJajWT'Rte/*S'lE-!)-S, 

01 6(C(1, 4MftUg&]III]B4 0 2(^ttl73fg 
t . SB 1 &t>'f? 2 CO??- ?-5€IhIK 4 6 0, 4 6 5 oOifiW 

[oii4] imm&mum 40 2v>thMamx m i 

oOfr^-lxiliSlHlifS 4 6 0 jol ^T, ^ JSSEfctfHtC? 

2ffftOJlK«T*A^ft^5:Ri|E/l|5E«Ei-5. 19 I 6 
( a ) ICtt, ^h-^fl5S0;ffllHlK 402Offi7^'l'^> '/7j-i 
SI.6 (10 ICfi, M 1 60^S&!l!« 4 
6 0<omft-t , 4 5>//^*^^tlT^5 0 ^ 1 ^l^lfc 
0SS4 6 0Otf,77f»^4rXS (n) Z'OXS 
(n) (i&i^T'S^n-S, 
[ 0 1 i 5 ] 



u : ipm 



(3 3) 



{COS (0) 



XS (n) 
= X (n) 

= X (n) 

= X (n) 

= X (n) 



4 6 3!c=tttetl'C^6tt&YCOS ( n ) , 



[0116] 



4) =0 



4) = 1 



4) =: 



SIN (0) I 

: MOD (n. 
{COS in/2) -SIN (-/2) 
: MOD ( n . 
{COS (;r) -SIN (k) \ 

: MO D ( n . 
{COS (3 tt/2) —SIN C3 k/2) } 

: MDO (n. 4) =3 
- (3 4) 

( n ) 1 1" h > , x ^nw'm n ic jy it § to^^f 4 6 I I ', 
tlX a (n) !:t, (k.rC-C'KJ^S, 
I 0 I 17] 



< „ i 



\ j.,, vrns I, 



^ 1 



(13) t3W6-2:S29X>, 



6 2icf;ttS*i5o ran$ic, JSl<0^7 hl^**4 6 
2(cEtg$;ftT^;fcflYS IN (a) tt, |2^>7h 
1^**4 6 3ICfB1t^tbio ifcB#S>Jn+l, n + 

X a ( n + 1 ) = X S ( n + 1 ) 
Xa (n + 2) =XS (n + 2) 
■ =XS (nf2) 
Xa (n + 3) =XS ( n + 3 ) 
= XS (n + 3) 
Xa (n + 4) =XS (n + 4) 
= XS. (n + 4) 
±^J: I 9, AnJH&4 6 l^tb^I^fi, H (Z) = X a 
(Z) /XS (Z) =1/ (l+aZ~ 2 ) </M IR7.{ 
/^ffc^ftoT*^ (Z = eJ wT/4 :Tfi'»^u 

mm) , n<oim^s t^$kmB<D\m^tizti¥%]ik 

[0 119] iot, n ;4 s fBSc£>*&<Z> I I R7^/^ 

n/2 



2 , n + 3 , n + 4 W^tl^itlCjoltS AD3S-884 6 L tf) 

[0118] 

+ a Y S I N ( n + 1 ) 
laYCOS (n + 2) 
+ « X a ( n ) 
+ cr Y S I N ( n + 3 ) 
+ a X a ( n + L ) 
+ «YCOS (n + 4) 
+ «Xa (n + 2) - (36) 
4 7 OOthilts^r&R n:even (n) , nfriftW) 
I I Ry 4 >l ;9 4 7 0 tiOffi^li^R n :udd 

( n ) tin t , m 2 (D&wmmn 4 6 5 ooav/jfs-/ 

Xo (n) tt<k&XW:?5tlZo 
[0120] 



Xo (n) = (-1) 
= (-1) 



R n 

(n-D/2+l 



: e v e n ( n ) 
• R n : o d d ( n ) 



tfco-C ±i£L/i:£ (3 2) fc$umi&5, 
[0 12 1] f/toT. *^S^J6(7)^d ^ff^EISSC 

fc, is i &<ym 2 (nn^mzMfe 4 e o , 4 e s aisi c 

00 I I RT**>5i^5tt<£<, iSi&fiOF I R (Finite Imp 
ulse Response ) RXJ- I I RT*t) 131*^5, 
[0122] HflSfr] 7 



f?l1-3o .017 tt % .^»J 7 Id <£ -5 ? d y 9 n±\Bi^ 

<Dm&&^-y f v y ?Wif>mxh%. m i nas^x, 

MIHISS4 8 Ofi, t^^4 4 7si^dl^$tt5 4 0f 

ftU C^W[I!Sg4 '8 0(7)tB.Wf ^(i, iU^ffi-?4 8 

10 12 3 1018 fCtt, 4 8 0 oDffij&cO 

-<?W^$tiT^5 0 01 8lC^$ftTV*5ffilBJlE]K4 

8 OiCctttfi, 4fg^-/<— ^->yj > ^6Df?£? a y 

m&-m\}mx'i?fZzttfx$z» misiz&^x, a 

^T-4 9 OA^A^^tifcA^ft^tt. 0j*lAiH]£S4 

9 UC4ot^C0^A$ti5 o CcO0ffi'AI"IS&4 9 1 
tt, v^>;K/U^ p : y^(7) l 6f^o0^n : y^-Cl»)jftL, 4 
^ p y ^ IC 1 LhID- > 7VU r- * A L , ?S 9 tf> 3 mi 



*vKG 1 -4- X 



: nttH% 

: ntt^lft 
- (3 7) 

fcx-^SrlEli-tS, i LT, B I <Ottl|LSg4 9 3 

3 <Z>.Jjn3£3ff 4 9 5 tt>-7 F^^4 9 203g^5 

9 6 US? 1 O.Jj|lf?4S4 9 3 oDtK^ffi^{C(£fcC n 
5r^-W- L. m 2 cO J T£.f.S 4 9 7 t±W, 2 <DMW$5 4 9 4 </) 

mtmwz&mci &®mt. is 3 tonus* 4 9 stxm 

L"C. IS 4 cO*n|HS 4 9 9 BIB 1-^3 OfK jSt* 4 9 
6, 4 9 7, 4 9 8J:->7H/^^4 9 2ff)4Kf:IC 

^Ih1K-5 0 0«. 0ff"AlalS§4 9U> v-7 h u-v=^.^ 

4 9 2 i, ^1 360^JP»^4 9 3, 4 9 4, 4 9 5 
t , I? 1 3 W.rsf-IS 4 9 6, 4 9 7, 4 9 8 £ , r& 
4W.)jn-^4 9 9 fcA'CjflJjfcSftT^So ffiSHUfiR () 
1 < .fllWS 5 0 0<O*2Kb-§-£ 1 B 
(D 9 a y >; X- 1 ? d -y ; ? y>ig ^ -, 5 0 
2(i, l®|H)i{S5 0 l^iJi^if^-^fal-So ANOIrj.l 
SH5 0 3{i-&W]V' r /^IhIB5 0 OtOlli^fa ! ? ;V;M 

5 B t $?-§-5telHlK} 5H2 oOJil^iff f-OM SBtiOAN 
D-Srt^ Wffi?€|iJ|Sg5 0 4 fiANDdlift 5 0 
til.^fS^-*r I 6 [g? p y /T' L ^ n -y .^.5^a.5iE $ lL o.. 
Jt$SEffi5 0 5tt, -&Wllin7 f 'U^|H)Bg5 0 OoojlVjfr 
t^-f-ix*giniK 5 0 2 oy,iify\§_t iitm-i,, i L C. 
-fe U- ^ ?506 Ct, IttfcSS 5 0 5 <0Hi.^m^-&' \ L , 
AND0B5 0 3Vti'ME%-b&m®&5 0 4 a>HVjir, 
%trt\ i *i*ft.i>>—jj<>i[\-j-)i-$ <r z<n± I, ? # g o (i 

i- i/i -aa+a -v ; ; . As- ci ,j. ii.i i-.jliu -t <- <\ t -.-in i.>i, 



3, £±9&mig5 0 8(1, Olt. ?f*5 

ftolslSS 50 2t, AN DlHlift 5 0 3 t . 35 2 <Ogjg0» 
5 0 4 t > l£i|&^5 0 5, 1rUy*? 5 0 6 bfrbtotfLZ 
il-CV^, it. Ell 9ft, ffllffllHlIM 8 0<Drtffl5«D»J 

[oi24] &mm ivrnfrz® 17, us, ® 1 

9SrfflVvCffif|-f$, 019 (a) fi4lff<0^n 
•^>7'i; >/$*ufcff.4*n y^iK^T-^, EH 8 
JCE*SifC^SA^«-T-4 9 0*»e>A>j$*i5. Aft 
ZtltiWJL? ra y ^(10ffiAHISS4 9 1 (Cia^T 0J? A 

1 6»?n y *0'f-*lca?ft$ih.5 J Wili. 
OlfXIslKM 9 HCXSEL (n) . XSEL ( u + 

1) . XSEL (n+2) ^ATj^fcitgiCtt, OJfp 
A0S&4 9 lOttVftff §-«-XSEL (n) . 0, 0. 
0, XSEL ( n + 1 ) , 0, 0, 0, XSEL ( n + 

2) , 0, -« J; 9 (Cfc 5, 0lfA$*tfcft#tt-(fc*fi 
WiS^-C/lll3HS4 9 9ri*6 I 6ffOT— > 
^WlfiFplM.^ny^^fil^^tb^, El 19 (b) !C 
fi, 9 9 ©Htfrtf-lf-, OS 9 -&Jffl5]0i& 5 0 0 

[0125] AND03& 5 0 3 ft. -IfcttllBllIlgS 500 
<r>\ht)\B^r<DU S B £ , 16fi©^B-^t?l?D 7 ? 
•#T§2£ L , -S-Rfe L fcft#OM SBi CDAN D 
9, W£?n-/*cr>4±0 (-*-fc*>*> % :ft)J»&iE~OjB 
#4i:fcCi*sttttl$tL-5, El 19 (c) {CIS 19 

( b ) tC-7-StlTV^7!£jr$lC*]7£ Lfcfl : WE*s|I|g& 5 0 
2<75(ti^(f-§-«MSBcO)!5^^$tLTfc9, Ell 9 

( d ) (C!-J:-^1^7 .{/^5 0 0 ODffiftfs-^oOM S B 
(DmW^ZK. El 19 (e) iCtt, ANDEIK5 0 3 
<OttS*«jea^$il-CV^o ~»J;9(CAND(ElSg5 0 

u Bi9 (b) ©ftji^0'po<D.'©ffl-ei±9as£ 
[0 12 6] tfclcETi 9 (b) coi^m<n^->y'/i^.(!), 

S5.0 5H, ^*k*5eib 5 o 2 rom^ffi^i-zfewnw 

5 0 Ocom^I^t^Jt^-S, ANDIUB5 

^•*(ciE(/)tt(c^ 9 , i-.ta o ? a * jgjcifii *#£«rrf 

tB31-$, * LTiffeWi|(/)'l^V^co1h>7Vu,£^0 
a -5 i: ti, 0 ? n 5 

•-t^^tLfcS-g-fCtt, AND0SS5 0 3(/)ffl.^ff^ 

o y- n *&x-foz> tnwrztitcmsriarmm 

&5 0 4 «ttl .^{if-^m^'tL-tr u-y** 5 0 6(Cj:ot 

5. C <D J; (C L X , 1 6 (3 9 a -y ■? flli£«0 ft Jt 9 l&,T, 
^/u xtt, ffiM^oT-l 0 7&#LTfl-fflilCttJ7j$;h.5, 
_ 9 LTtbtj ett/c 0 '/ a x^ttJyN/u *(:t, Ifet1--5III 



[0 12 7] Jlo-C. ?»*ii4, 5, 6JCffiflfi$.ti/Cl > 
5|gf 3 >l(c:WlHlSS*f--t'Jiii-5 z t "C-J: 9 iiMK-Kf' 
* h - £ /j'^Hg t ftZ n *'K.iii!if?'l(.: 

^.<Ofifeffi4-ffl V -X t>IH| ^(Oja^^ <b^5 C i tt ft '» !-; 

xhfa\ 

[0128] mmms 

J£/.T, IIjRiR 8 ic «t 5 SfiiflcoieSEWUcoi ^-C8ftWi)--&.. 
El 2 0 (Ctt, *H«5W 8CJ:3^n:^ ff^lslifgco^iS 

r. ^<^j*(.iiSr f 5 1 oct, mi&xf%2<Di&m\m-/ 

4 *?4 4 2, 4 4 5 (T>0itltS^r&A^ L, ^ 1 
2«<SJSiffii@-7^ /u^ 4 4 2, 4 4 5*0^(^x^1- 'C 

@SS5 1 Hit, U"^/Utftffig5 1 0<D\&jl\n%Wk--, 

t>'55 2 COfty^JIiil 7f/^442, 4 4 5IClt hi I'C 

[0 12 91 ;^JSI? 1 l8<75SJjfP'drEI2 0, El 2 I *JIH > 
TfftP^1--5, I? 1 • Rt/sB 2 <a«£» - @ 7^^4 4 2. 

4 4 5 Wffi 7-j IS# i , Pl^jZ 9 a y 9 O £ 9 ir U- ^ V 4 4 

7 «oiii^s# t <nm&v>~m&w 2 1 T'*$tL'ci v:» . 

^ 1 S.^ 2 oDffiJ$jffi.iiS!7 ^ /u^ 4 4 2 , 4 4 5 CO,'! 1 , 
mmiZ'H V x , V y t -T-5 1 , ffffe^ a y ^ mi-^i 2 
1 (b) (C7p,$ttTl.^.t 9(CLT[ / ^$tb5-, 

( a ) <C^£tl-Ci/ ^ .t o ^^T'S^^XT^'^flifeifii'C 
AfSIH 2 1 ( a ) \z&r5$ 7k^.X'^ $ tt -5., 
[0130] 

A= (Vx 2 +Vy 2 ) 1/2 (3 8) 

186 o "C, u^/uttHiSBf 5 1 0 tt, $ 1 2 (OfttWiiD 
j§7 .< /U ^ 4 4 2 , 4 4 5 oO-tn-t'tlWffiTJffiV x , V 
y icS^J* . n ^ 0)«ttKfiA3r±S; ( :■) h ) & 

1 UzlM&irZ, 

[0 13 1] tiSt)l"<'Hi$t%EmS 1 Hi, MvlflVfA^- 
AT] L, ?g I &1>*?E 2 (AJigJgtiij®^ < /U^ 4 4 2 . 4 4 

5 </^*l^</>tH.7>if i V x , V y (d^J- L-liX'tliM W> 
^ISSrfTV \ -t^-t?!. V n x , V n y . 

[0 L 3 2 ] 
Vnx=Vx/A 

Vny = V'y/A (3 9) 

lot, teiTJ^/UrTi/filHlSgS 1 1 WttS^IIVn x. V 

n y ^ffli v/-frj:^// ,. 7 60©|iMfJ: " 1 " t ^ 9 . ft! : 

" I " H f- iff 'I: ^ a -/ ^/ *-.'fRA ~ > -hlT' 



'"• -(in) 



tirlJH 5 K-6-2:«a:i:{ 



■firi-jtj^ic -J <3 d <L- ^»rfi&-C;lb<j, 
[0 1 :jm] fas. u^HMYISS I 2tt. &-fU>J;. 
it (3 9) oj: 5fci«^ff:l»ii:a4»Wts5c< . 
VxtVy c l :'«I^^Wfrw-X-^4^j<»tt I VmaxKr 
JUV 11 T MblliT',lb 5, C WJS-a-lCtt, A <h V m a x i 'C 

Bfflaffis i i -er«i tu.fi!!|jsjii4^\. *fc. ui^u 

J; o T ^W'fulrefcS, 
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